The thermometric and plethysmographic response to Etamon administration was studied in 13 patients with peripheral vascularl disease, comparing it with that of procaine injection into the sympathetic ganglia. E ARLY reports1' 4, 11 on the effect of tetraethylammonium chloride (Etamon) on man seemed to indicate that it was more effective in producing dilation of the vessels of the extremities than was procaine injection of the sympathetic ganglia. However, experiments more recently described5' 6, 9, 10 cast doubt on the efficacy of tetraethylammonium chloride as a peripheral vasodilator. Moreover, we have been unable to find any published data on the effect of Etamon on the peripheral circulation of a sympathectomized extremity.
E ARLY reports1' 4, 11 on the effect of tetraethylammonium chloride (Etamon) on man seemed to indicate that it was more effective in producing dilation of the vessels of the extremities than was procaine injection of the sympathetic ganglia. However, experiments more recently described5' 6, 9, 10 cast doubt on the efficacy of tetraethylammonium chloride as a peripheral vasodilator. Moreover, we have been unable to find any published data on the effect of Etamon on the peripheral circulation of a sympathectomized extremity.
The purpose of this report is: (1) to compare the effect of procaine sympathetic block with that of Etamon on the terminal vessels of the extremities in patients with peripheral vascular disease and (2) to determine the effect of Etamon on the peripheral circulation in sympathectomized extremities. An analysis of these individual results reveals that the temperature increase produced by Etamon injection was less in every case except mographic response to these two vasodilators in a patient with thromboangiitis obliterans. Experiment 2. Eleven patients who had had unilateral sympathectomy were studied; one had upper thoracic sympathectomy, 2 thoracolumbar, and 8 lumbar (table 2). Four of these patients had previously been studied in the first series. Ten days to three weeks after operation, thermometric and plethysmographic tracings were made simultaneously on the sympathectomized and on the intact contralateral extremity before and after the intravenous ad- Etamon administration cause a greater increase in pulse amplitude than did procaine injection; in another patient (patient 13) both vasodilators caused the same pulse volume increase. In a third patient (patient 4) neither vasodilator agent affected the pneumoplethysmogram. However, in the other 10 patients the sympathetic ganglion block was considerably more effective in increasing the pulse amplitude than was Etamon. The difference was especially marked in patients 5 and 6 in whom the ratios were 11 to 1 and 73 to 1, respectively. Leg ministration of 500 mg. of tetraethylammonium chloride. Etamon caused an average rise of temperature of 7.2 degrees F. in the intact extremity, 0.5 degree F. in the sympathectomized extremity. The average increase in pulse amplitude on the intact side was 1.2 cu. mm., while on the sympathectomized side there was a decrease in pulse amplitude, averaging 0.7 cu. mm.
METHOD AND RESULTS

Experiment
A consideration of the individual results reveals that the temperature rise in the sympathectomized extremity was over 1 degree in only one patient and was less than 0.5 degree in 6 patients. Only 2 patients exhibited an increased pulse amplitude on the sympathecto- Figure 2 shows a typical plethysmogram illustrating the difference in effect of tetraethvlammonium chloride on an intact and on a sympathectomized extremity in a patient with thromboangiitis obliterans.
It was also noted that in contrast to the observations of Burch and his associates3 the frequency of alpha deflections in the Both the plethysmographic and the thermometric response to Etamon were markedly less than to procaine sympathetic block and indicated the limitation of the drug as a diagnostic or therapeutic agent in peripheral vascular disease. The explanation may be found in the fact that tetraethylammonium chloride causes a generalized vasodilation. Unless the blood volume or cardiac output is increased the expansion of the vascular bed in an extremity may result in very little increase of blood flow to that extremity if there is a simultaneous expansion of the vascular bed throughout the rest of the body. When there is organic occlusion of the arteries of a limb the vascular bed is likely to be limited in its ability to expand. On the other hand, the general vasodilation produced by such a drug as Etamon often results in a drop in blood pressure and in cardiac output which may nullify the effect of the limited augmentation of the local vascular bed. Thus, in 6 patients in the first series in whom there was occlusive arterial disease the average increase in plethysmographic pulse amplitude was only 0.8 cubic millimeters. It is apparent that this limited response to Etamon was not due merely to the lack of expansibility of the vessels in the diseased limb since procaine block caused an average pulse increase of 2.6 cu. mm. in these same 6 patients. These mechanisms have previously been discussed in part by DeBakey and associates. 6 The effect of Etamon on a sympathectomized limb is dependent upon a number of factors. Thus additional dilation of the local vascular bed might occur if sympathetic denervation were incomplete, if there had been regeneration of the vasomotor fibers, if the blood vessels were maintained in a state of constriction by some humoral mechanism (e.g., sensitivity to circulating adrenaline). In this study the observations were made too soon after sympathectomy to have been influenced by regeneration of the sympathetic fibers or by sensitivity of the vessels to adrenaline. '3 Four of the eight lumbar sympathectomies consisted of the removal of the entire lumbar chain from the first to the fourth lumbar ganglion, inclusive, and hence should have resulted in reasonably complete denervation of the vascular bed of the involved extremities. '4 On the other hand, the other four lumbar ganglionectomies spared the first lumbar ganglion, while in both thoracolumbar sympathectomies the third and fourth lumbar ganglia were left intact.
By reflex heating we were able to (lemonstrate that the lower extremity wvas completely sympathectomized in each of the 2 patients who had thoracolumbar sympathectomy. However, in this experiment the patients who had lumbar sympathectomies were not tested by reflex heat, so that it is possible that the denervation of the vascular bed might not have been complete in some patients in whom the first lumbar ganglion was left intact. The 2 patients who manifested a rise in skin temperature of more than 1 degree after the injection of Etamon were both young men in whom the first lumbar ganglion had been spared. It is possible that this thermal response to the drug represents the reaction of limbs which had not been completely freed of all vasomotor nerve fibers.
On the other hand, the administration of tetraethylammonium chloride causes a widespread dilation of the entire vascular bed, so that much of the circulating blood is diverted to other parts of the body. In patients with peripheral vascular disease this borrowinglending effect more than outweighs any slight augmentation in the local vascular bed of the sympathectomized limb. As a result, Etamon administration was followed by a decrease in the plethysmographic pulse amplitu(le in those patients in whom sympathectomy had been performed because of a vascular disease. A slight augmentation of the digital pulses was observed after the administration of the drug in only 2 patients in whom there was no vascular disease and in whom sympathectomy had not included the first lumbar ganglion.
The 
